Abstract Hyacinthaceae includes many taxa of hysteranthous or proteranthous plants, in which leaves and inflorescences are not coetaneous. Many herbarium sheets of such taxa, including type specimens, were prepared with samples gathered at different times to include as many vegetative and reproductive structures as possible to facilitate future identification. As a result of our taxonomic work being undertaken on several genera of the family, we found that holotypes of 14 taxa include different gatherings and are therefore not validly published, according to Art. 8.2 of the Melbourne Code. Validation of those names is effected in the same genera and ranks as they were first described, and a brief discussion is added for each case. Furthermore, four additional names are discussed in which a conclusive interpretation about invalid publication is not possible according to the available data, and hence their acceptance as valid names is here suggested.
INTRODUCTION
Hyacinthaceae Borkh. (sensu APG, 2003) includes about 1000 species of bulbous plants, mainly distributed through Europe, Africa and south-west Asia, with a single small genus (Oziroe Raf.) in South America. It is alternatively treated as Asparagaceae subfam. Scilloideae Burnett (Chase & al., 2009) . Many taxa in the family include synanthous plants, in which leaves and flowers coexist together within a short period of the year, whereas entire genera and many species are hysteranthous or proteranthous, thus leaves and inflorescences are not coetaneous.
For that reason, collectors commonly harvest bulbs of Hyacinthaceae in a vegetative state, which later are cultivated in greenhouses until flowering and fruiting, a process that in some cases takes years. Once flowers and fruits are produced, herbarium sheets are carefully mounted to include all vegetative and reproductive structures facilitating identification. This practice, however, usually implies that many herbarium sheets are made by merging materials gathered at different times, since fresh leaves and inflorescences are not coetaneous. Some of those collections become later type specimens following taxonomic work.
According to the ICN (Melbourne Code ; McNeill & al., 2012) , "publication on or after 1 January 1958 of the name of a new taxon of the rank of genus or below is valid only when the type of the name is indicated" (Art. 40.1), a condition that can be achieved "by reference to an entire gathering, or a part thereof, even if it consists of two or more specimens" (Art.
40.2), and assuming that a specimen is "a gathering, or part of a gathering, of a single species or infraspecific taxon made at one time, disregarding admixtures" (Art. 8.2). This applies to holotype, lectotype, or neotype, as stated in Art. 8.1.
Our recent taxonomic research on several genera of Hyacinthaceae (cf. , 2010a , b, 2013a has required the revision of numerous type materials collected mostly in the last two centuries. In the course of the revision of some South African groups we found that holotypes of some taxa include materials from different gatherings, which is contrary to the Melbourne Code, and hence they are not validly published. The strict application of Art. 8.2 will cause, in the case of plants where leaves and flowers are not produced simultaneously, some obligate nomenclatural changes, in particular in bulbous taxa. However, as long as the wording of the cited article stands unchanged, the current requirements of the Code must be complied with.
Accordingly, validation of 14 names in Hyacinthaceae is here effected by designation of new valid holotypes in the same genera and ranks as they were first described. Four additional cases are discussed in which current data do not allow a conclusive interpretation about invalid publication, and therefore acceptance is suggested here. Although the examples discussed below apply only to southern African taxa, they span a long period of time and affect a number of different authors. Therefore, the problem treated here could concern the general botanical community. On this respect, this particular issue with the Code could be a matter of discussion in future international botanical congresses.
Version of Record (identical to print version).
MATERIALS AND METHODS
As part of our taxonomic work on southern African species of Hyacinthaceae, we found that the names discussed below were in need of valid publication. Type specimens were studied at ABH, BOL, GRA, K, NBG and SAM and images of type specimens from B, E, MO, NU and PRE were studied on JSTOR and Röpert (2000) . Images of those types not available on line are shown in the figures. Africa. These bulbs were later grown in BTU under the garden number 2930. Type material was said to be deposited at B, BOL, BR, BTU, E, GRA, K, M, MO, PRE (holotype), S, STE, WAG, WIND, and Z. Although no collection date was indicated in the protologue, the image of an isotype (B 10 0185586; http://herbarium.bgbm.org/object/B100185586) was published by Müller-Doblies (2006) , which showed further data on a label: "ca. 3 km E of Ladismith, road side, 23. 05. 1979, leg.: Bruce Bayer 1756//ex cult. BTU 2930"; on it were three additional handwritten dates "3: 19. 9. 1986 / 3: 26. 5. 1985 / 12: 27. 9. 1992 Rowley (1975) from bulbs collected 15 August 1971 together with Harry Hall at Eenriet, near Steinkopf, South Africa. In the protologue only a partial reference to the type is made "Holotypus GR329 in Herb. Kew (K.)", without further explicit data. However, beside the original description further information was provided by Rowley: "Back home in England the club-like leaf withered and an inflorescence grew up to take its place. Each year since then one or the other has appeared, never the two together", and also "Leaf solitary, […] apparently never borne at the same time as the inflorescence" or "Scape stiffly erect, leafless". Those comments accompany two photographs showing several bulbs in both states, either with leaves or flowers. Indeed, it is reliably a proteranthous species in which leaves are produced in August, whereas flower anthesis occurs in October, when leaves are completely withered and even absent, as shown by Obermeyer (1978) from materials belonging to the original collection forwarded to her by H. Hall. The designated holotype (K000365545; http://plants.jstor.org/specimen/k000365545) includes diverse pieces under the same collection number: (1) two bulbs with inflorescences, lacking leaves; (2) five leaves with bulbs lacking inflorescences; and (3) an envelope containing ripe capsules and seeds. As stated by the author himself, leaves and inflorescences were not coetaneous, and therefore the materials in Rowley's holotype evidently came from different gatherings. As this conflicts with Art. 8.2, validation of this species name is therefore required, and a fragment on K000365545 is selected here as holotype. Version of Record (identical to print version). Dec-Jan 1948 and 1949) " and the leaves were said to be "dry and withered or emergent at flowering". Moreover, the study of the label of the type specimen provides further data: "Bulbs collected 23. 5. 48, flowered at B.H." and "Flor. Dec-Jan. 1948 + 1949". The herbarium sheet includes several fragments: (1) eight bulbs with well-developed leaves; (2) eight unconnected and withered leaves; and (3) eight unconnected inflorescences, most of them in full flower but one in fruit with ripe capsules and seed. According to the available data (cf. Manning & Goldblatt, 2007) bulbs with fresh leaves are found in September-October, whereas inflorescences develop in December-January. Based on the information provided here, the most realistic interpretation is that the sheet includes material gathered at different times and therefore the species name is not validly published. A fragment on the sheet BOL 150154 is designated as the holotype of D. ligulata. Rhadamanthus involutus was described by Snijman & al. (1999) from the Bokkeveld Escarpment in South Africa. In the protologue, the collection Snijman & Manning 1525 was selected as the type (holotype: NBG; isotypes: K, MO, PRE), and it was said to be collected on 20 December 1995. However, the herbarium labels of the holotype clearly state: "Leaves from field 3/9/96" and "Flwrs from field 20/12/95". Also, both the label of the type and the protologue indicate that the species is hyster anthous. The holotype (Snijman & Manning 1525, NBG) includes four bulbs with leaves, four unconnected inflorescences and four unconnected and withered leaves, fully agreeing with the two different gatherings explicitly indicated on the label. Provided that the flowering stems and leafy bulbs were Obermeyer (1980) with no date indication in the type designation: "S.W. Africa, 2716 (Witpütz): Witpütz-Suid, 1 km S.E. of Police Station, (-DA), Giess 13781 (PRE, holo.; WIND)". However, the following information was provided in the protologue: "The type flowered in October 1977; capsules with ripe seeds were produced in November; the new leaves emerged in January and reached maturity in March 1978". Obermeyer's holotype at PRE includes two herbarium sheets under the collection Giess 13781 (PRE0488688-1 and PRE0488688-2). The labels of both sheets show the following data "Anno 30. 9. 1975" and "Flowered in nursery at Pretoria in Oct. 1976. Garden no. 20443". The herbarium sheet number one (PRE0488688-1; http://plants.jstor.org/specimen/pre0488688-1) includes one inflorescence in two pieces, dissections of three flowers, and several unconnected bulbs scales and leaves. The herbarium sheet number two (PRE0488688-2; http://plants.jstor .org/specimen/pre0488688-2) shows a single dissected bulb with three attached leaves under the same collection W. Giess 13781 and an identical herbarium label. Furthermore, two additional isotypes, not cited in the protologue, are extant at K and M (K000257234; http://plants.jstor.org/specimen/k000257234 16. 8. 1976 . Blüht im Garten W. Giess, Windhoek". Considering all the data provided above, and in particular the sentence in the protologue about flowers and leaves of type materials being not coetaneous, it is evident that Obermeyer's holotype at PRE includes fragments collected at different times. This is congruent with figure  4 in the protologue in which bulbs with fresh flowers bear no flowering scapes, whereas a bulb with a flowering scape shows leaves completely withered. Therefore, the type material of R. namibensis contradicts Art. 8.2, and the description of this species name is validated here by designating a fragment on K000257234 as the holotype. Hilliard & B.L. Burtt 7102 (E barcode E00193964 [digital image!] : the eight bulbs with both flowers and leaves enclosed into the envelope placed in the central part of the sheet). Urginea saniensis was described by Hilliard & Burtt (1985) from the top of Sani Pass in the Drakensberg, Lesotho. In the protologue, the type was selected as: "Lesotho, top of Sani Pass, c.9500ft, in soil in cracks of rocks, 6 xi 1973, Hilliard & Burtt 7102 (E holo., NU iso.)". Furthermore, it was said that "Leaves, capsules and seeds were described from plants that flowered in the Royal Botanic Garden, Edinburgh". Manning & Goldblatt (2007) includes four bulbs with a single leaf each and two unconnected inflorescences. In the protologue, it was said "31 October 1983 (fl. in cult.)" and "Typically 2-4 leaves are produced, and the plants remain evergreen if conditions permit". However, only the date "31-10-1983" is annotated on the label of the type sheet. As the plants in the type specimen flowered in cultivation, it is not possible to ascertain if such herbarium collection was made at different times, since possibly that cultivated material could bear leaves and flowers at the same time. Therefore, we consider here that this species name was validly published in 2007. Obermeyer (1978) and later transferred to Coilonox by Speta (2001) . In the protologue, no indication of collection date was made when designating the type, but later it was added "The bulbs were in leaf when collected in September 1974; they flowered at the Botanical Research Institute in September 1976." Moreover, the label of the holotype (PRE0475686-0; http://plants.jstor.org/specimen/ pre0475686-0) corroborates these data "Anno Sept. 1974" and "Flowered Sept.-Oct. 1976 ". The herbarium collection of the holotype includes different fragments: (1) one bulb with a scape with ripe capsules; (2) an unconnected ripe capsule; (3) five portions of unconnected leaves; (4) a dissection of one flower mounted on a separate card, and (5) several seeds in an envelope. From the plant portions present in the holotype, it is very improbable that all those materials were collected at one time. However, it is also not possible to ascertain if all these plant portions were present at a single time in different individuals, due to cultivation conditions. Moreover, the photograph in figure 54 cited in the protologue shows a flowering plant with two leaves, one of them decaying and the other just developing. This fact demonstrates that leaves can be coetaneous with flowering stems and perhaps later also with fruits in different plants under cultivation. Therefore we consider that this name was validly published. Fig. 3 . Tenicroa nana was described by Snijman (1985) from the Kamiesberg in South Africa. In the protologue, the only date that appears in the selection of the type is: "fl. ex Kirstenbosch 26 Nov. 1980", and the leaves are described as "hysteranthous or present at flowering". However, the labels of both the holotype (NBG0123648-0) and the isotype (PRE0665215-0; http://plants .jstor.org/specimen/pre0665215-0) show the annotations "Fl. ex hort 1980-11-26" and "Bulbs 1980-06-10". The holotype includes several fragments: (1) three leafy bulbs; (2) two gatherings of leaves; (3) five unconnected inflorescences, and (4) an envelope containing three infructescences with ripe capsules and seeds.
RESULTS

Ornithogalum autumnulum
Drimia montana
Rhadamanthus platyphyllus
Ornithogalum diluculum
Tenicroa nana
Since the leaves are said to be "hysteranthous or synanthous" it is not possible to establish whether they were harvested at one time or not. Since no clear indication of that appears on the label, the collector only indicates that the bulbs were collected "1980-06-10" and flowered "1980-11-26", the type sheet could have been prepared from samples collected at one time from cultivated material and having leaves, flowers and fruits together. Therefore we suggest accepting the publication of this species as valid. protologue shows one bulb bearing a single leaf, and a different bulb lacking leaves with a peduncle and one fruit, as well as details of several floral pieces, a capsule and two seeds, the legend showing "All from G. Williamson ex. hort., Feb. 1998, 5929 (NBG, WIND specimen lost)". The holotype (NBG0271283-0) confirms the protologue, and also provides further information. On the label of the G.F. Williamson 5929 collection it is said "Namibia, Southern Namib Desert", "3/1994" and "Flowered in Cape Town March 2011". Furthermore, the herbarium collection includes several fragments: (1) one bulb with a short portion of a leaf; (2) a bulb neck with a longer leaf; (3) two unconnected inflorescences, one of them with a flower and an immature capsule; and (4) a dissection of one flower. From the data shown above, the most plausible explanation is that the bulbs with fresh leaves were collected at a different time from the flowers. However, according to the legend of the original illustration, it is possible that all materials would have been available at the same time, and therefore the fragments in the holotype would correspond to a single collection made at one time in March 2011. Therefore, we regard this species name as validly published.
Drimia occultans
